Structure-function relationships of phospholipases. The anticoagulant region of phospholipases A2.
In an effort to identify the anticoagulant region of venom phospholipases A2, we have systematically compared the amino acid sequences of strong, weak and non-anticoagulant phospholipases. The comparison disclosed several significant substitutions in the region between residues 54 and 77 (homology numbers). This proposed anticoagulant region is positively charged in strong, but negatively charged in weak and non-anticoagulant phospholipases. The microenvironment of a tryptophan residue falls within the proposed region, accounting for the differential characteristics of intrinsic fluorescence changes observed at 335 nm after the binding of phospholipid vesicles to strong and weak anticoagulants. Four lysine residues are located in specific positions in the "anticoagulant" region of strong anticoagulants, and should form a cationic surface, based on analogy with the available crystallographic structures. The chemical modification of lysine, arginine, tyrosine, and tryptophan residues and carboxylate groups, performed by other investigators, not only provides added support for the predicted site, but also confirms the essentiality of the positive charges in the site. This region may participate in the formation of a specific preferential hydrolytic complex leading to the strong anticoagulant effect. The anticoagulant region is distinct and separate from the predicted neurotoxic and myotoxic sites, and is located on the opposite surface of the phospholipase molecule.